Introduction
The enhancement of the gut mucosal barrier may prevent the invasion of pathogens and assist in handling antigens. Lactic acid bacteria (LABs), a gram-positive and non pathogenic organism, produce of lactic acid [1] . Many studies have shown the beneficial therapeutic effects of probiotic LABs. They can prevent or ameliorate diarrhea through their effects on the immune system. Moreover, They may protect infection because they compete with pathogenic viruses or bacteria for binding sites on epithelial cells [2, 3, 4, 5] and induce systemic immune response including secretion of cytokines by directly action to mucosal lymphocytes [6, 7] .
Among its many therapeutic attributes, LABs have antitumor activity and inhibit metastasis [8, 9, 10] . LABs such as Lactobacillus acidophilus [9, 11] , L. casei [12, 13] , and Bifidobacterium longum [14, 15, 16] inhibit the growth of both implantable and chemically induced tumor cells in rodents. Lactobacillus has mitogenic activity, adjuvanticity and shows activating macrophages in vivo including cytostatic activity [17] [18] [19] [20] [21] [22] . Perdigon et al. [33] reported that enhanced macrophage and lymphocyte activity in mice after oral administration of L. acidophilus and L. casei. Increased NK cell activity is known in mice injected with L. casei [19] , L. rhamnosus [23] , and yogurt containing live LAB [24] .
Furthermore, whole cells, heat-killed cells, cell wall, and cytoplasmic fractions of LABs can show various functions in many works. However, most reports on antitumor activity and immunomodulatory effects of LABs, have been focused on whole cells or its membrane component, peptidoglycans, though the effect of soluble materials in food applications can be different from that of insoluble ones. As little attention has been paid for the soluble fractions, the importance of cytoplasmic fraction of LABs in vivo has been overlooked.
In this study cytoplasmic fraction of L. acidophilus, L. casei and B. longum were compared with their antiproliferative activity to tumor cells in vitro. From this preliminary results, the cytoplasmic fraction of L. casei and B. longum, and Y400 were chosen for further study of immunomodulation and antitumor activity in tumor-bearing mice with long-term feeding.
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Materials and Methods

Experimental animals
Male Balb/c mice, 6 wks old, purchased from Seoul National University, were housed in plastic cages in an air conditioned room (22 ± 2 o C, humidity 55 ± 10%), and given food and water freely.
Preparation of LABs
L. acidophilus SNUL, L. casei YIT9029, and B. longum HY8001 were obtained from Hankuk Yakult Institute (Yongin, Korea). Anaerobic culture condition in anaerobic jar (BBL) with catalysts (DIFCO) was described in Table 1 . After cultivation, the cells were harvested by centrifugation and washed and resuspended in distilled water for disruption with French Press at 2,000 g · s · cm 
Measurement of antiproliferative activity in vitro
To evaluate the antiproliferatie activity of samples, cytotoxicity assay was performed with crystal violet dye for the quantitative analysis of cell numbers as a total protein amount. Cells were plated at a density of 5 × 10 4 cells per well for NIH/3T3, SNU1, and SNUC2A, and of 10 4 cells per well for Jurkat cells in 96-well plates. Six hrs later, serial dilution of cytoplasmic fraction of LABs from 250 µg/ml was added to wells, and incubated for 72 hrs. Washing with phosphate-buffered saline (PBS, pH 7.2), plates were fixed with 1% glutaraldehyde (Wako), and stained with 0.2% crystal violet solution (Merck). Five min later, wells were washed with tap water and 1% SDS (Sigma) was added. Absorbance was measured by ELISA plate reader (BIO-RAD model 550) at 540 nm for the cytotoxicity calculation.
Experimental design for in vivo study
The mice, assigned to 14 groups (Table 2) , were fed with cytoplasmic fraction of L. casei (100 mg/kg/day), B. longum (100 mg/kg/day), and whole cells of Y400 (2.6 ml/kg/day, HanKuk Yakurt Institute) as the control sample. Distilled water (D.W.) was used to substitute LABs in adjusting feeding condition of experimental groups. To evaluate the antitumor effects, F9 teratocarcinoma cells (1 × 10 6 cells/ mouse) were inoculated i.p. at the day of 14th. The change of body weights was measured at the intervals of 5 days, and survival rate was assessed. Statistics were done with Student's t-test.
Immunophenotyping by flow cytometry analysis
Blood was collected from tail vein of mice. The PBMCs were obtained from each blood sample with 0.5 µM EDTA ( 
